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1 . 0 Introduct ion 

A crucial component of the Earth Observing System ( EOS ) is 
its Data and Information System (KOSDIS). The success of EOS 
d e pe n d s n at. o n 1 \ on i t s L n strum e n t. s a ml s c i one e i n \ e si i . g a f i o n s 
but also on its ability to help scientists integrate data sets of 
g o o u h y s i c '< 1 1 a n d b i o 1 o g i c a 1 m e a s u r c m e n t s t a k o n b y v a i ■ i o i \ s 
instrument s and i fives t igat ors . 

NASA c on t rat* f o rs have 1 completed Phase B studies of E0S1MS, 
in particular its architecture, functionality and user 
interfacing. The recommendations of these studies have been 
e v a 1 1 1 a t: e d b y t h e EOS project a n d a f ina 1 d es i g n i s b e i 1 1 g 

s ;>e c i f i e d . Th r o u g h o u t t h i s p r o c c s s t h e r e h a v e be e r i v a r i ous 
e f f o rts t o c 1 e a r 1 y d e s c r i b e h o w s c i e n t. i s t s do r esear c h , 1 i o w 1 . h e y 

define their data needs, where they expect to find t hose data, 
how they locate the data, how they order it arid what they do with 
it once they have it. Much of this informat ion has been 

0 1 ) t a i n e d b y q uesti o n n a i rr s a n d i n t e r v i e w s a n d , t o a } e s s < m • 
e \ t n t , hands - 1 n p r* o t o t y \ > i n g , 

At this point in time it may seem impossible to exercise the 
EOS I) IS or any of its components since they do not exist - i . e. , 

1 f we accept the KOSDIS as a total ly new system, dist i net f rom 

a n y e x i s t i n g D IS. Ho w e v or, if EO S D I S is s e e n a s e v o 1 \ i n g fro it; 

ex i s t i rig da. t a sy st ems , Lle-n we can c oriel uc t some J i m i I ed 

P r o t o t y i > i n g stu d 1 e s h y u s ing cur r e n fly fun c t i o n i r i g s y s f t - m - a s w e 
have done here wi th tin- National Space Science Data Cent cm* 

( X S S DC ) . 

I F EO S D IS is t o b e e ome s om e t h i n g m o t * e f h a n w h a 1 c urmil 1 y 
exists t h e n i t. w ill n e e d to f o 1 1 o w t tiro u g li on i t s c o m ni i t mont t o 
provide usable sc i cm t i f i e information to the goopliy s i ca ! , 
b i o g e o c h e m i c a 1 , e r a 1 o g i c a 1 and i n t e r d i. s c i p 1 i n a r y c o m m u n it i es . 

These scientific: products must be usable by investigators in any 
d i s c i p 1 i n e w i t hou t r e q u i r i n g d e t a i 1 e d k n o w ledge of t h e s o n s o r o r * 
of el c ' c : t r o m a g r \ e t i c into r a c t i o n vv i t . h t h e e a r t h ’ s surf a c C' o i 
a t mosphero . 

We recog n i /.e t.hat the i nt er«.l i sc i pi i nary geophys i cal resea ra h 
s c: i e n t i s t r e p r e s c n t. s a u s c r m o s t. 1 i k e 1 y t o c 1 x or c i s e EO S 1) 1 S [ n a 
f a s h i o n < \ u i t e d i u t i n c* t f r o irs a s i n g 1 e d i s c i p 1 i n e s c i e n t i s t o v 
instrument- scientist . In support of both the EOSDIS Srienee 
,\ d v i s o r y Pa n e 1 a ml t h e EO S D IS P v o j c c t a p r o t o t y p i rig a < * 1 i \ i 1 y ! i a s 
bee n r a r r i e d o u t b y a c v o s s - s e e t i o n o f i n t o r d i sc i p ! i ti a r y 
so i en t 1st s from t he Un i vers i t y T of Vi r*g i n i a , XASA/kong ! ey R r - s ea re h 

Cent e r and Sim p s o n W e a t h e r 1 A s soc: i a t e s a n d c o o r d i nat e d b y 
X.\S A / God d a r n S p^a e e F L i g h f 0 on tor. In t h i s o \ e c u t i vo x iimiii 1 r > w < * 
wisli to summari/.e t.lw* pro t o t y 'p i n g activity and to draw some 
co ric 1 u i- i on r that can be us cat by NASA/GSEC to oval. uat*-‘ and modi f y 
the s j >e c i float ions so cm to Be released in an RFP to build EOSDIS. 



2 . 0 


R eview of Study Pl an 


Several steps were .identified as necessary to aceompl i sh our 
main objective which was to provide timely input to the process 
of defining the specifications for final design and construction 
of F.OS I) I S . T i i e s e s t . t 1 p s a r e e x p r e s s e d as si x t a sks which h a \' e 
b e e n c a r r i o d o u t o v e r t h e 1 a. si sc v e n m o n t 1 1 s . 

TASK 1 - Researc h Ssenari a C o n s t, r u c t i o n ( u n t u t.ored ) 


Each 
series of 
q u e s t ions 
eu r ren 1 1 y 
prompt i ng 
e x e c u t i o n 
i n d i v i d \ \ a 1 


part jeipating scientist provided detailed answers to 
quest i ons generated by the study management. , The 
w e i ’ e i i e s i g n e d t o c h a r a c terizc t. h e w a y e a c h r e searcher 
plans for his data needs and obtains those data. No 
f r o m t h e s t u d y in a n a g e m e n t w a s off e r e d d u r i n g flu* 
o f T a s k 1 to ins u r e t h a t I h e e x p e r i once lev e Is and 
, j a r g o t \ s w e r e p r o p e r 1 y r ef 1 ect ed in the re s [ > o 1 1 s o s . 


\ 


TASK 2 - Data System Scenarios 


Each of the first drafts of the research scenarios were then 
translated into data system interface and use scenarios by the 
study team members at SWA, LaRC and GSFC. Special, attention was 
pa i d to the manner and jargon used by the scientists in 
< i e s c r i b i n g 1 h e i r d a. t, a n e e d s . r f he syst e m seen a r i o s i n c 1 u d e d the* 
identification of key data search issues not addressed by the 
researc he rs . 


TASK 3 - W o r k s h o p f o r P r o 1 o I y p i n g Pa r 1 i c i pan t s 

A t w o d a y w o r k s h o p w a s h e 1 d a t N S S D 0 to demonst ra t e a n d 
exercise the NASA Climate Data System (MODS) protocols and uses. 
Each researcher was directed lo the DIS(s! that was most 
a p p r o i > i' i a t o f o r t h e i r r csearc h p reject as d e f i n e d b y t h e i r 
research scenarios . The workshop goals were: ( 1 ) to ha\ e a 

tutored "hands-on" session with an interactive DIS and (2) to 
fur* t h c r * 1 e a r n f r ’ o m 1. 1 1 e r o s c a r c h e r s h o w t h e y c o n cl u e t o r w i s 1 1 1 1 > 
e o n d net in t e r d i s c i p 1 i n a r y data b a s e d r e s e arch . 

T ASK 4 - R o v i s e Re s e a r c h S e e n a r i o s (tut o r e d ) 

A f I e r* the workshop, the study team sat down with each 
r e s e a r * c h er a n d rev i e w e d 1; h e d r a. ft. res e a r c h seen a r i o s f o i * d a 1 . a 
a e t.[ 1 1 l s i ! i o n and helped c o n s ! rurl " e \ e c u t a h ] t * " seen a r i o s g i v e r i t h e 
a \ a ] lab! o ruso u r c e s . 
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TASK 5 - Scenario Execution 

Each researcher attempted to carry out the research data 
scenario to the extent, possible within his/her budget 
constraints. The experience of each researcher was monitored and 
recorded by the study team (SWA personnel ) . 

TASK 6 - EOSDIS Requirement. Recommendations 

The stu d y t. e a m h a s t a. k e ri t h e r esul I s o f t. h c s e o n a r i o s 
contraction and execution and has summarized them for NSSDO who 
will now cross reference them with the current hovel 1 , [ I and 

T 1 1 EOSD I S requ i remen t s . 

3 , 0 S cena rio Execution Summary 

A final review of the 15 prototyping activities was 
pres e j 1 1 e d i n t h e December 1990 r e p o r t . A 1 i s t o f t h e r escarchcj's 
a n d t h e i r to p i. e s i s p r o v i d e d 1 r i T a b 1 e 1 . E v e i • y r o s e a v c h e r w « i s 
a b 1 e t o g e t a c cess to t. h e N C L) S i t self a n d s e \ or a 1 wor e a I s a a b 1 e 
t o g a i a a c c e s s t o o t 1 1 e r i n f o r mat ion systems t h i o \ \ g h t } \ e \ T 0 D S . A s 
e a c * h i n v e s t, i g a t o r condu c t. e d h i s/her res e a r c h , 1 h e y k e p t a rcror d 
of the problems and successes related to eight aspects of the 
P r o t o typing act. i v 1 t y ( T a b 1. e 2 ) . When t h e p ro.ject w a s c o m }> .1 o t o d 
( November 19 90) , each researcher was asked to sum mar 1 ire his 
experience by scoring each of the eight, criteria on a scale of 0- 
1 ( 0 ~ Total f a i lure j 3 :r No difficulty ) , A tabula! ion of the 
scoring is given in Table 2. The following discussion of each 
criteria and the related prototyping experience are meant, to 
serve as conclusions and recommendations for input to the final 
set of EOSDIS specifications. 

HA RDWARE CO MPATIBILIT Y - Ho w e ompatible was t h e u s e r ? s h a r d w a r e 

w i t ft t h e c omput or d a t a s y s tom ? T h i s i n c i u d e s conimun i r • at i o r i s , 

terminal emulation and graphics support . 

T h e m a j o r i t, y o f t h e pa r t i c i p a n L s e x p ress e d g r e a 1 - i i f f i c u 1 t y 
with logging into the EOSDIS computer surrogate system, 
especially in the earlier months of the exercise. Tlie 
par t i c ipan t.s were using mainframes, PCs, MAOs and Tektronix 
dumb" terminals and SUN workstations to access the computer 
system. Sex era. 1 participants had to struggle 3 to 5 weeks t o 

ove rcome s i.inpl e 1 og- i n conmumi cat i on prob 1 ems > Term i na 1 

emulation was also strongly criticized. The restraint of having 
to use YT100 emulation wit. h the NCDS system was a problem for the 
l ! n i vers i t y o f V i rg i n i a ' s IBM romput er ne t wo rk . 'the Tek t r on 1 ' 
t e rm i na 1 x and a mu 1 a i ors fa j 1 t*d to e rase graph i c si: reons be fore 
f 1 i s ; > 1 ? i \ in g t e \ 1 * S ^ i fra] p a r ■ f i c i p a n t s n o 1 , e d 1 1 \ a t n o t a ] ; 
keyboards were :-;iij)porl cd by the r^inyil.er system. \ 
t.e j-iii i na 1 /keyboa rd ( empia! e sc reen would ha\ - been helpful . 
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ON-LINE HELP - Help menus presiding software assistance for the 
user , 

0 n e o f t \ \ e in o s t c o in m o n c o in ] > 1 a i. nts m a d e b y the p a r t i t : i pa n t s 
w a s that t h e on- 1 i n e 1 1 e J p on 1 y p r o v i d e d t e r s e description s < > f 
possible commands, but failed to provide insight in hou a user 
could easily move through the system to accomplish his/her- goals 
The help menus were desribed as inconsistent and confusing. Man 
users had to go to hardcopy documentation for ass i stance or had 
to call N’CDS . 

DATA EX ISTIN G - 1 h e o x i s l e nc o o f t li o user 5 s d c s i r e d d a t a 
r 1 o sc r i b o d b y c o m puter s y stem { M o t. a d a t a ) . 

Seve r a 1 g r o u p s sta t e d t h a t n o d a t si e x i s t e d in the c o input ei’ 
system for their scenarios. Others found that data existed but 
was not current . The temporal and spatial resolution o f sonic 
e x i s t i n g d a t a s e t s mad e t he da t a u seloss to sever a 1 o f t 1 i e 
sc i en t i s t s . 

PATA.FQUND - F i n d i n g t h e u s e r ’ s d e s i r e d d a t a i n t h o i. ■ o in pi 1 1 e r 
s ystem « 

Once data was found to exist, most participants could local 
the d a t a u s i n g t h e e ompu t e r s y s t e m . 

DATA AVAILA BL E - Accessing the user’s desired data from the 
c a in p uter s y s t e m . 

S e v e r a 1 g r o u ps wo r e a b 1 e t o f i n d d e s c r i }j t i o n s o f cl os i r e d 
data sets only to discover that the data was not made available 
t h r o ugh tli e c o m pu t or system. Their on 1 y o p t i o n w a s t o c o n t a c t 
the owner of the data. 

DATA BROWZE - Capability to browze a data set. 

Most: of the participants had great difficulty trying to 

browze through data sets. The hrowzing of data by graphics 
proved to be slow and clumsy. Often the system would become 
over 1 ended and c: r ash . Many pa r 1 i c i pan t s had appl i cat i on s wli ere 
' i u i c k 1 y : s c ■ : i n n i n g t . h r o u g 1 i i m i v g e r y w out d h a ve b e e r i h e 1 p f u 1 . flic 
majority of t Tic users concluded that unless EOSDIS can provide 
quirk and easy methods to browze image flat. a, FOSDIS will fail it 
u s o i * s . 


DATA O RDER - Ordering th^ data . 

Only a four part ieipunfs ordered data using the computer 
system . 



DATA CORREC T 


D a t a ord e r e d w a s w 1 i a t is ox p e c t o d . 


Three par hi c i pan t s obtained desired data sols using the 
c o in p u ter s y s t e m . T h o t urn a r o u n d t i m o w as 3-4 m o n t hs . 

4 , 0 Rec ommenda tions 

Based upon t ho of fords of more than 23 interdisciplinary 
so i o 1 1 1 L s t s at t tie Uni v e r * s i t. y o f V i r g i n 1 a and Si m p s o \ l W e a t h o r 
Associates, the following reeommenda t ions are made regarding t 
i nterdisc i pi inary demands on the EOSDIS design . These demands 
a r e n o t necessarily unique i. o t. h e 1 n 1 o r d i so i p 1 i n ; \ r y sr i out is 1. s 
h ut h a v o b o e n h i g h 1 l g h t e d by t . h e p i o t o t y p i n g e f f o id . 

- A bi‘oad range of user terminals must be supported 
by t. he EOS D IS i n t < * r face; 

- 0 r:i - .1 i n o help info rm a t i o n m u s t ii a. \ o s o v o v ;• 1 1 1 o \ o I s 

o f dot a i 1 v 1 1 i c h s o r v o u sers of d i f f e r • e n t o o m pu \ e r ■ 

expo r i once ; 

is cri t Seal t o t li e 
data f r o m \ a r i on s 

- To insure (die economy of resources ( t line and money ) , 
a browz e cap a b i 1 i t y m u s t bo s u p p o i ■ t o d i> y E 0 S D T S 
w h i. c h w i 11 all o w I h e i n t e r d i s c i p ] i n a r y 1 1 s e r t o 
recognize the suitability of a data set to his needs 
an d t o a 1 I o w hi m 1 o i d e n t 1 f y 1 4 i e s pH t i ; v 1 a n d I eni[>oro 1 
subset of data lie wants to order. 


- A cces s t o n o n - EO S D T S d a t a 
successf u 1 i n t o g r a t i. o n of 
data syst mis ; 
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RSCTI ? 

RESEARCH TOP I (’ 

RESEARCHER ( s ) 

1 

K n \ r i r a n me n t a l h a z a r d d a t a h a s e 

Emm i t t /( a 1 \ i n 

O 

C oast a 1 m o r ph o ] o g y 

Do 1 an/ 

T f*os s i mrh 

') 

C i r r us c 1 i rn a t o 1 o g i e s 

Emm i 1. 1 / 

Da v on po r 1 

A 

V o 1 c an i c e r up! i ons 

Fu ran a n / < ioode 1 1 
I nge r s oil/ 
Davenpor t 

0 

C a r bon m o n o x i d e t r a n s p o r 1 

0 a r s t: a n g / D o w t \' 

6 

Sat o | ] i t o os t i mated rainfa 1 1 

Ga rst. ang/G roro 

i 

T r a c 1; i r i g oil spills 

Goode 1 1 /We i 

8 

S \ \ r i m ] > p o p u .1 <: 1 1 i o n d y n a m i o s 

Ha yderi/W’ood 

9 

Desert dust t ran sport 

H o u r a r d / G rov e s 

1 0 

Do j m a r v a f o x s q ui rre l hah i t. a t s 

Po v t e v / Due se r- 

1 1 

Submerged coasta 1 vegetati on 

Kell y/Du rden 

1 2 

Pa c i f i c sea s u r* f a c e t empe ra hi r e s 
a n d e a s t r • o a s t dim a t; e 

M i c ha e 1 s / 

S longer/ 

!^ 1 1 a p p e n h e r g e » * 

1 3 

L eaf are a i n < i o x 

Shu gar t / 
Car l son 

14 

Ka s t A f r i can w i 1 d ! i f e hab i t a t s 

Shuga v 1 /Wa Min 

1 f, 

' V r o p i < a I r n inf o v e s t m o d e .] s 

Shuga r t / 

We i shampe 1 
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2 

1 

i 

i 
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9 

3 

2 
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RSCH 
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3 

RSCH 

1 1 
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2.07 1 . 80 1.80 2 . 00 1 . 23 


0 = Total Failure 

1 = High Degree of Pi ffi oul t y 

2 = M o d e r a t e D u g r e e o f l) j f 1' I c u 1 t y 

3 = No Di f f i cu 1 t y 


AYG RSI 


1.19 1.75 


2 . 3 3 



NOTES : 


HRDWR CMDTY - Hardware compat ibi L.ity, This includes 
communications, terminal emulation and 
g r a p h i c: s sup p o r t , 

ON’]. INF. HELP - Computer help) menus and user assistance 
so ft ware . 

DATA EX TNG - The existence of the user’s desired data 
d e s c r i bed b y c ompu t o r s y s t em . This 
includes the use of METADATA. 

DATA FOIND - Finding the user’s desired data in the 
r ■ o mpu t e r s y stem. 

\) A T A A VI. B - A o o ess i ng the u s e r* 1 s d o s i r e d data fro rn 

the co in pu t or s v s t e m . 

DATA BRWZ - The* c a pa hi 1 ity to browzo a data set . This 
includes data manipulation ami graphical, 
capa hi 1 i t i. es . 

DATA ORDER - Ordering of the data. 

DATA CRRT - The data ordered is what the user wanted. 
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